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8 SCIENCE HIGHLIGHTS: Past land use and land cover
Human land-use practices have been highly 
variable over the course of the Holocene, a 
diversity evident in the differentiated effects 
of human activity on land cover. Historically, 
agriculture was one of the most significant 
forms of land use, but even mobile hunter-
gatherers transformed land cover through 
landscape-scale burning (Bliege Bird 2008). 
Livestock-keeping, plowing, irrigation, and 
the production of metal, ceramics, and 
bricks, have also been drivers of historical 
change. It is important to understand the 
aggregate effects of anthropic activities on 
the Earth system, but significant challenges 
are posed by: (1) the complexity, diversity 
and mosaic nature of human land use itself 
(Fig. 1); (2) the need to develop a uniform 
vocabulary and terminology for land-use 
practices around the globe and across the 
span of human history; (3) the sheer quan-
tity of evidence to be analyzed; and (4) the 
lack of a tradition of global-scale compari-
sons. Nevertheless, there is a deep reservoir 
of expertise about land-use and land-cover 
transitions waiting to be tapped. One goal 
of LandCover6k is to improve understand-
ing of the relationships between land-use 
and land-cover changes (Gaillard et al., this 
issue). By comparing land-use and land-
cover trends, we can better disentangle 
anthropogenic forms of land- cover change 
from climatic or other drivers. 
The LandCover6k land-use classification
Comparison of land-use practices is 
complicated by regionally- and histori-
cally-specific terminologies. Even where 
the same category is used, there may be 
disagreement about the applicability of the 
term. “Agriculture”, for example, is subject 
to multiple interpretations about bound-
ary conditions. In part, classificatory chaos 
reflects the complexity of land use itself. 
People typically practice multiple forms of 
land use simultaneously, and shift strategies 
as needed. This is not merely a complica-
tion but a critical area of research relating 
to resilience, sustainability and fundamental 
processes of change. We have sought to 
retain as much of this important complexity 
as possible while also making the simplifica-
tions necessary for global comparison. 
To develop systemic, global-scale compari-
sons of land-use/land-cover relationships, it 
is first necessary to employ a consistent set 
of categories. Accordingly, and in consulta-
tion with scholars from across the globe, 
we developed a unified set of land-use 
categories (Fig. 2). The classification is 
hierarchical and expandable, with the high-
est level of generality designed to facilitate 
global analyses (level 1), and lower-order 
categories for regional studies (levels 2-3). 
Like all classifications, it simplifies complex 
systems, but such tradeoffs are offset by 
the analytical possibilities for large-scale 
analyses and minimized by the multi-level 
structure of the classification. 
It is important to note that categories refer 
to activities known to have taken place 
in a particular location and time and do 
not necessarily reflect specific groups of 
people. Thus, if we know that both farm-
ing and pastoralism took place in the same 
area, we can include both categories in the 
database regardless of whether or not pas-
toralists were socially distinct from farmers. 
Categories refer to land (e.g. animal herding 
is taking place in this location) rather than to 
people (people here are herders), with the 
database designed to allow multiple forms 
of land use to co-exist. 
Land-use types
The most general classification of land-use 
types was developed during a PAGES-
sponsored workshop (Morrison et al. 2016) 
and refined during several regional work-
shops and an INQUA-sponsored thematic 
workshop (HoLa). The term “No evidence 
of land use” is to be used in cases where 
archaeologists are reasonably certain that 
humans were not present. “Minimal or ex-
tensive land use” applies to areas which are, 
for example, crossed by a few roads, but are 
not otherwise in use. Hunting and gathering 
encompasses both mobile and sedentary 
foragers; we presume that tending of wild 
plants is often a feature of forager land use. 
Within archaeology, much scholarly effort 
has been expended on the precise contours 
of early farming and its differentiation from 
other forms of land use; we recognize this 
complexity and have built in levels of detail 
sufficient for regional-scale studies. 
Agriculture is the most internally diverse 
land-use class, reflecting both its history 
and significance to landscape transforma-
tion. The level 2 classification of agricul-
tural forms (Fig. 2) is therefore the most 
finely subdivided. Not all croplands are 
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Figure 1: Land-use systems are often mosaics, incorporating multiple forms of land use simultaneously. In this 
village in the Philippines, irrigated rice fields are grown near the settlement, while the hillsides are used for 
swidden farming. This land-use regime would be classified as agriculture in level 1 of the LandCover6k land-use 
classification (Fig. 2), flooded-field farming and swidden in level 2, and rice paddy/taro pondfield in level 3. 
Domesticated animals and crops would be coded separately. Image credit: O. Paredes.
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equivalent. In the tropics, for example, 
forms of arboriculture typically mimic the 
structure of the natural forest in terms of 
taxonomic diversity and vegetation struc-
ture; arboriculture plots may be relatively 
short-lived, making differentiation between 
“natural” and anthropogenic vegetation 
difficult over the long term. In some temper-
ate regions, domesticated grazers, such 
as cattle, are associated with human-made 
pastures, a practice uncommon in Africa 
and Asia. The manipulation of water and 
of slope are often critical components of 
agricultural practice; irrigated, ditched and 
terraced landscapes are found across the 
globe, associated with a range of cropping 
practices. Understandings of the aggregate 
effects of human land use on the Earth 
system must address this diversity, but also 
develop modes of comparison that make it 
possible to aggregate the vast, scattered 
body of archaeological and historical data. 
Pastoralism without farming is sufficiently 
important in some regions that it was made 
a global (level 1) category. Where farming 
accompanies herding, however, our classifi-
cation places this under the heading of ag-
riculture. Similarly, the category “urban and 
extractive industries”, which includes land 
used for cities, mines, and quarries, was 
included at the global level because of its 
significant impact on land cover, despite its 
often-limited spatial extent. More detailed 
discussions and definitions of the land-use 
classifications are in preparation. 
Land-use variables in the database
Our system allows the comparison of ar-
chaeological and historical data from across 
the globe and throughout the Holocene. It 
does not, however, provide systemic data 
on specific land-use practices of interest to 
climate modelers that may cross-cut catego-
ries. For example, mobile hunter-gatherers 
in Australia and North America who used 
fire as part of their subsistence strategies 
changed regional vegetation in ways that 
mobile hunter-gatherers not practicing 
landscape burning did not. In this case, a 
single land-use category masks a signifi-
cant difference. Similarly, tillage, livestock 
production, irrigation, and pyrotechnolo-
gies may have important land-cover effects 
that complicate simple categorization. For 
example, metal production, which uses 
large quantities of wood (Jouffroy-Bapicot 
et al. 2007), can occur in diverse farming or 
urban contexts and is not necessarily linked 
to a specific land-use regime. Similarly, 
the same overall land-use regime (e.g. dry 
farming) may be carried out with either 
digging sticks or plows, but the choice of 
technology itself has implications for carbon 
cycling. Tillage, like burning and irrigation, 
may impact carbon cycling independently 
of the crop grown. Accordingly, our clas-
sification includes some variables within 
land-use groups (irrigation and large-animal 
husbandry are part of level 2 classifications), 
while others are coded separately. 
Building a global land-use database
Although archaeologists and historians 
have amassed a huge amount of information 
about past human land use, these data 
cannot be directly compared or quantified 
without recourse to a single vocabulary. 
Working in consultation with climate model-
ers and keeping in mind the need to better 
understand the links between land use and 
land cover, we have developed a simple but 
capacious classification system for forms 
of land use and specific land-use activities 
that can be applied at a global level across 
the Holocene. We hope this framework - the 
product of several years of widespread con-
sultation - will allow the important archives 
of archaeological and historical data to 
be marshaled to address critical issues of 
global change.
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Figure 2: The LandCover6k land-use classification matrix.
